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Conclusion: 

Four f i s h  s tud ies  on technical  material met 
t h e  guideline requirements: rainbow t r o u t ,  fathead 
minnow, channel ca t f i sh ,  and b lueg i l l .  Also, t e n  tests 
covering t h e  four s m  four species  and Daphnia 
with the  product, Roundup, m e e t  formulated product 
t e s t i ng  requirement. In addit ion the  sam four 
f i s h  species were tes ted i n  the surfactant ,  MON 0818, 
These tests were a l s o  found t o  be su f f i c i en t .  
Other specia l  tests on l i f e  stages,  aged formulated 
product t e s t i n g  , varicus pH values,  and temperatures 
are not required a t  t h i s  time. 
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Background : 

EEB discovered this study when addressing the submission 
for forest use. It has demonstrated the original Roundup 
surfactant resulted in a formulation which is much higher in 
toxicity than technical glyphosate. 

10. Discussion of Individual Test: 



A. Experimental Animals and Test Chemicals 

Invertebrates used in acute toxicity tests were first 
instar daphnids (Daphnia magna), mature scuds (Gammarus 
pseudolimnaeus), and early fourth instar midge larvae 
(Chironomus plumosus); they were maintained in cultures at 
the Columbia National Fisheries Research Laboratory. The 
later instar nymphs of the mayfly (Ephemeralla walkeri) used 
in the avoidance experiments were collected from Clear Creek, 
near Georgetown, CO. 

Test fish were rainbow trout (Salmo gairdneri), fathead 
minnows (Pimpehales promelas), channel catfish (Ictalurus 
unctatus) , and bluegills (Le omis macrochirus) . T h e h  

b i n e d  from federal b t c h e r i e s  and were held 
under laboratory conditions as described by Brauhn and 
Schoettger (1975). 

Monsanto Agricultural Products Company, St. Louis, MO, 
supplied the technical grade glyphosate, the isopropylamine 
salt of glyphosate (480.42 g/L active ingredient), the Roundup 
formulation with surfactant (360.32 g/L active ingredient), 
and the Roundup-surfactant. 

B. Acute Toxicity Tests 

Most of the acute toxicity tests were conducted at the 
Columbia laboratory according to methods recommended for 
static toxicity testing (Committee on Methods for Toxicity 
Tests with Aquatic Organisms 1975). The fish weighed from 
0.5 to 2.2 g, except thosed used in life-stage studies. Ten 
fish were exposed at each test concentration, except when 
the average weight of the fish exceeded 1.5 g. For the 
larger fish, a second series of containers was used to main- 
tain loadings of less than 1 g of fish per liter of test 
solution. Technical grade glyphosate was added directly to 
reconstituted water containing the fish. Roundup and the 
Roundup surfactant were first diluted in water, then pipetted 
into the test containers. Acute toxicity was measured as the 
48-hr EC50 (effective concentration causing immobilization in 
50% of test organisms) for daphnids and midge larvae, and 
24- and 96-hr LC50 (concentration lethal to 50% of test 
organisms) for the scuds and fish. The method of Litchf ield 
and Wilcoxon (1949) was used to calculate EC501s and 
LC50qs and their 95 percent confidence limits. All concen- 
trations reported in the text and tables were based on 
active ingredients. 



E a r l y  l i f e  s t a g e s  ( e g g s ,  s a c  f r y ,  a n d  swim-up f r y )  
o f  r a i n b o w  t r o u t  a n d  c h a n n e l  c a t f i s h  w e r e  t e s t e d  f o r  
s e n s i t i v i t y  t o  Roundup  i n  9 6 - h r  s t a t i c  t o x i c i t y  t e s t s  i n  
r e c o n s t i t u t e d  w a t e r  a t  1 2  O C  a n d  22 O C .  A l s o ,  t o  s i m u l a t e  
a c t u a l  f i e l d  e x p o s u r e ,  e g g s ,  s a c  f r y ,  a n d  swim-up f r y  w e r e  
e x p o s e d  t o  Roundup f o r  4  h r  u n d e r  s t a t i c  c o n d i t i o n s ,  t h e n  
t h e y  w e r e  t r a n s f e r r e d  t o  f r e s h  f l o w i n g  w a t e r  t o  o b s e r v e  
p o s t - t r e a t m e n t  e f f e c t s .  

R e c o n s t i t u t e d  w a t e r  (pH 7 . 2  h a r d n e s s  4 0  mg/L a s  
CaC03) was u s e d  i n  t h e  s t a t i c  t o x i c i t y  t e s t s .  T e m p e r a t u r e s  
o f  t e s t  s o l u t i o n s  w e r e  m a i n t a i n e d  by a  c o n t r o l l e d  t e m p e r a t u r e  
w a t e r  b a t h .  S c u d s  a n d  t r o u t  w e r e  t e s t e d  a t  7 . 1 2 ,  o r  1 7  O C ,  

a n d  d a p h n i d s ,  m i d g e  l a r v a e  a n d  w a r m w a t e r  f i s h  a t  1 7 . 2 2  o r  
27 O C .  The  i n f l u e n c e  o f  pH o n  t h e  t o x i c i t y  o f  g l y p h o s a t e ,  
Roundup a n d  t h e  Roundup s u r f a c t a n t  was  d e t e r m i n e d  i n  r e c o n -  
s t i t u t e d  w a t e r  t o  w h i c h  b u f f e r  s a l t s  w e r e  a d d e d  t h a t  ma in -  
t a i n e d  t h e  d e s i r e d  p H ' s  o f  6 . 5 ,  7 . 5 ,  8 . 5 ,  a n d  9 . 5 ,  M a r k i n g  
( 1 9 7 5 ) .  T e s t  s o l u t i o n s  w e r e  m o n i t o r e d  a n d  a d j u s t e d  d a i l y  
t o  t h e  i n i t i a l  pH. 

C h a n g e s  i n  t o x i c i t y  o f  Roundup  a g e d  i n  w a t e r  w e r e  
d e t e r m i n e d  by s i m u l t a n e o u s  i n t r o d u c t i o n  o f  t e s t  f i s h  i n t o  
f r e s h  s o l u t i o n s  o f  Roundup a n d  s i m i l a r  s o l u t i o n s  t h a t  h a d  
b e e n  a g e d  f o r  1 ,  3 ,  a n d  7  d a y s .  M e t h o d s  u s e d  t o  a s s e s s  
t o x i c i t y  w e r e  t h e  same a s  t h o s e  d e s c r i b e d  f o r  t h e  s t a n d a r d  
s t a t i c  t e s t s .  

12 .  R e p o r t e d  R e s u l t s :  
( E x c e r p t e d  f r o m  c i t a t i o n  a b t r a c t )  

A c u t e  t o x i c i t i e s  f o r  Roundup r a n g e d  f r o m  2 .3  mg/L ( 9 6 - h r  
LC50, f a t h e a d  minnow)  t o  4 3  mg/L ( 4 8 - h r  EC50, m a t u r e  s c u d s ) .  
T o x i c i t i e s  o f  t h e  s u r f a c t a n t  w e r e  s i m i l a r  t o  t h o s e  of  t h e  
Roundup f o r m u l a t i o n .  T e c h n i c a l  g l y p h o s a t e  was c o n s i d e r a b l y  
l e s s  t o x i c  t h a n  Roundup  o r  t h e  s u r f a c t a n t ;  f o r  m i d g e  l a r v a e ,  
t h e  4 8 - h r  EC50 was 5 5  mg/L a n d  f o r  r a i n b o w  t r o u t ,  t h e  9 6 - h r  
LC50 w a s  1 4 0  mg/L. Roundup was  m o r e  t o x i c  t o  r a i n b o w  t r o u t  
a n d  b l u e g i l l s  a t  t h e  h i g h e r  t e s t  t e m p e r a t u r e s ,  a n d  a t  pH 7 . 5  
t h a n  a t  pH 6 .5 .  T o x i c i t y  d i d  n o t  i n c r e a s e  a t  pH 8 . 5  o r  9 .5.  
Eyed e g g s  w e r e  t h e  l e a s t  s e n s i t i v e  l i f e  s t a g e ,  b u t  t o x i c i t y  
i n c r e a s e d  m a r k e d l y  a s  t h e  f i s h  e n t e r e d  t h e  s a c  f r y  a n d  e a r l y  
swim-up s t a g e s .  T h e  a g i n g  of  Roundup  t e s t  s o l u t i o n s  f o r  7  
d a y s  d i d  n o t  r e d u c e  t o x i c i t y  t o  m i d g e  l a r v a e ,  r a i n b o w  t r o u t ,  o r  
b l u e g i l l s .  

( E x c e r p t e d  f r o m  s t u d y )  
I n  s t a t i c  t e s t s ,  t h e  a c u t e  t o x i c i t i e s  of  Roundup  v a r i e d  

f r o m  2 . 3  mg/L f o r  f a t h e a d  minnows t o  4 3  m g / ~  f o r  m a t u r e  s c u d s  
( t a b l e  1 ) .  However ,  t h e  t o x i c i t i e s  d e t e r m i n e d  f o r  o t h e r  a q u a t i c  
o r g a n i s m s  w e r e  n e a r e r  t o  t h e  v a l u e s  f o r  f a t h e a d  minnows t h a n  
t o  t h o s e  f o r  t h e  more  r e s i s t a n t  s c u d s .  T o x i c i t i e s  o f  t h e  
s u r f a c t a n t  w e r e  r o u g h l y  s i m i l a r  t o  t h o s e  o f  Roundup ,  w h e r e a s  
t h e  c o n t r i b u t i o n  of  t e c h n i c a l  g l y p h o s a t e  t o  t h e  t o x i c i t y  o f  
Roundup r a n g e d  f r o m  o n l y  29  p e r c e n t  f o r  f a t h e a d  minnows t o  3 3  
p e r c e n t  f o r  m i d g e  l a r v a e  ( t a b l e  2 ) .  T h e s e  r e s u l t s  s u g g e s t  t h a t  



T h e s e  r e s u l t s  s u g g e s t  t h a t  t h e  s u r f a c t a n t  d i d  n o t  m e r e l y  
i n c r e a s e  t h e  b i o l o g i c a l  a c t i v i t y  o f  g l y p h o s a t e  b u t  w a s  
i t s e l f  t h e  p r i m a r y  t o x i c  a g e n t  i n  Roundup.  The  l o w  
s o l u b i l i t y  o f  t e c h n i c a l  g l y p h o s a t e  i n  w a t e r  ( 1 9 %  w / v )  
c o u l d  a c c o u n t  f o r  some o f  t h e  v a r i a t i o n  i n  L C 5 0 ' s  o b t a i n e d  
i n  a c u t e  t e s t s .  

T a b l e  1. T o x i c i t y  o f  Roundup  t o  A q u a t i c  I n v e r t e b r a t e s  
a n d  F i s h  LC50 o r  EC5$ ( m g / ~ )  a n d  9 5 %  C o n f i d e n c e  L i m i t s  (4h ;/lq *) 

C h e m i c a l  a n d  Temp 
O r g a n i s m  ( C O >  24  h r  4 8  h r  96  h r  

J ~ a ~ h n i d s  2  2  3 .0  
( 2 . 6 - 3 . 4 )  

L/' S,cuds 1 2  = 1 0 0  62 43  
- --- 

,df 

- ,f 
---: ( 4 0 - 9 8 )  - ---- ( 2 8 - 6 6 )  

2  2  18- - - -  ------ - - -- _ /--- 
J' Midge  l a r v a e  

( 9 . 4 - 3 2 )  
Ra inbow t r o u t  1 2  8 . 3  8 . 3  

( 7 . 0 - 9 . 9 )  ( 7 . 0 - 9 . 9 )  
 fathead minnows 2  2  2 .4  2 . 3  

( 2 . 0 - 2 . 9 )  ( 1 . 9 - 2 . 8 )  
/ * c h a n n e l  c a t f i s h  2  2  1 3  1 3  

( 1  1-1 6 )  ( 1 1 - 1 6 )  
B l u e g i l l s  2  2  6.4 5 . 0  

( 4 . 8 - 8 . 6 )  ( 3 . 8 - 6 . 6 )  

a D a p h n i d  a n d  m i d g e  t o x i c i t i e s  e x p r e s s e d  a s  48 -h r  EC50 ( c o n c e n t r a t i o n  
i m m o b i l i z i n g  5 0 %  o f  t h e  t e s t  o r g a n i s m s ) .  

E x p o s u r e  o f  e a r l y  l i f e - s t a g e s  *of  r a i n b o w  t r o u t  a n d  c h a n n e l  
c a t f i s h  t o  Roundup i n d i c a t e d  t h a t  t h e  e g g  s t a g e  was t h e  l e a s t  
s e n s i t i v e  f o r  b o t h  s p e c i e s  ( t a b l e  3 ) .  T o x i c i t y  o f  Roundup  
i n c r e a s e d  f o r  b o t h  s p e c i e s  a t  t h e  s a c  f r y  a n d  e a r l y  swim-up 
s t a g e s ,  b u t  d e c r e a s e d  i n  t h e  f i n g e r l i n g  s t a g e  a s  t h e  f i s h  
g r e w  l a r g e r .  To s i m u l a t e  a c t u a l  f i e l d  e x p o s u r e ,  r a i n b o w  t r o u t  
e g g s  a n d  s a c  f r y  w e r e  e x p o s e d  t o  Roundup f o r  6  h o u r s .  The  d a t a  
f r o m  t h e s e  t e s t s  show a  s i g n i f i c a n t  r e d u c t i o n  ( P  < 0 . 0 5 )  i n  t h e  
h a t c h  of  t r o u t  e g g s  a t  1 0  a n d  2 0  mg/L. S u r v i v a l  o f  s a c  f r y  was  
r e d u c e d  a t  a  c o n c e n t r a t i o n  o f  5 .0  m g / ~  ( t a b l e  4 . )  The  a b s e n c e  
of  d e t e c t a b l e  c h a n g e s  i n  f e c u n d i t y  o r  g o n a d o s o m a t i c  i n d e x  i n  
t r e a t e d  a d u l t  r a i n b o w  t r o u t  i n d i c a t e d  t h a t  s h o r t - t e r m  e x p o s u r e s  



Table 2. Toxicity of Roundup to Aquatic Invertebrates and Fish 

LC or E C ~ ~ ~  (mg/L) and 95% Confidence Limits -5 0 - - 
Chemical and Temp 
Organism (CO) 24 hr 48 hr 96 hr 

Glyphosate 

a"' Midge larvae 22 55 
(31-97) / Rainbow trout 12 140 140 

(120-170) (120-170) 
 fathead minnows 22 97 97 

(79-120) (79-120 ) 
,- Channel catfish 22 

Y" 
130 130 

(110-160) (110-160) 
Bluegills 22 150 140 

(120-190) (110-160) 
Surfactant 

Midge larvae 22 i ' 13 , 
(7.1-24)) 

Rainbow trout 12 2.1 \-1 2 -0 
(1.6-2.7) (1 -5-2.7) 

Fathead minnows 22 1.4 ' 1.0 
(1.2-1.7) (1.2-1.7) 

Channel catfish 22 18 13 
(8 -5-38) (10-17) 

Bluegills 22 3 .O 3 -0 
(2.5-3.7) (2 -5-3 -7) 

a Midge toxicity expressed as EC50 (concentration immobilizing 
50% of the test organisms). 

should not be detrimental to gonadal maturation; howevcr, due to 
the increased susceptibility of the early life stages, s~rpplica- 
tion of Roundup should be avoided or caution should be .exercised 
when it is applied during seasons when young fish may be present 
in receiving waters. 

Influence of Temperature, pH, and Aged Water Solution'; r)n Toxicity - 
In static tests, the toxicity of Roundup to rain.x~w trout 

and bluegills increased with increasing temperature (table 5). 
Roundup was about twice as toxic to rainbow trout at 17 OC than 
at 7 OC. It was also more toxic to bluegills at 27 OC than 



Table 3. Toxicity of Roundup to Various Life-Stages of 
Rainbow Trout and Channel Catfish 

LC50 (mg/L and 95% Confidence Limits - - 
Organism and 24 hr 96 hr 
Life-Stages 

Rainbow trout 

Eyed Eggs 

Sac fry 

Swim-up fry 

Fingerling 

Channel Catfish 
. - 

Eyed eggs 43 
(36-51) 

'Sac fry 4.3 - 
(3.6-5.1) ' 

Swim-up fry 3 -7 
(3 -4-4.1) 

Fingerling (2.2 g) . 13 
(11-16) 

a Not determined. 

at 17 OC. The increased toxicity of Roundup to fish in warm 
water should not pose a hazard to fish in wes irrigation 
canals because the herbicide is ordinarily app in the late 
fall when the water is relatively cool. Howe this may not 
be true for warmer littoral areas in impounde ers where 
higher temperatures may impose toxicity probl long treated 
shorelines. 



Table 4. Survival of Eyed.Eggs and Sac Fry of Rainbow Trout 
in Fresh Flowing Water after a 4-Hr Exposure to 
Roundup 

Toxicant Eyed eggs Survival of sac fry 
concentration hatched to swim-up fry 
(mg/L) ( %  ) (% 

Control 84 98 
2 -0 74 c 89 
5 .o 75 54a 
10 .O 69a 0 a 
20 .O 70a Oa 

a Significant differences by Student's t-test (P < 0.05). - 

Table 5. Effects of Temperature on the Toxicity of Roundup 
to Two Species of Fish 

LC59 (mg/L) and 99% Confidence 
Limits 

Organism and 
Temp ( O C )  - 24hr 96 hr 

Rainbow trout 

Bluegills 



Roundup was more toxic to rainbow trout and bluegill 
at pH 7.5 than at pH 6.5 (table 6); however, the toxicity 
did not increase significantly at pH 8.5 and 9.5. ~echnical 
glyphosate was also less toxic to fish at a higher pH, but 
the surfactant appeared to be more toxic at a higher pH. 
In western irrigation systems where pH ranges between 7.5 
to 8.0, the expected 96-hour LC50 for rainbow trout would 
be about 1.5 mg/~. Although t h ~ s  chemical is more toxic at 
higher pH's a hundred-fold safety factor over expected water 
concentrations of glyphosate still remains. 

Solutions of Roundup aged for up to 7 days in recon- 
situted water at 12 OC and 22 OC did not change in toxicity 
to midge larvae, rainbow trout, or bluegills, (table 7). 
In irrigation canals resident fish and aquatic invertebrates 
would be exposed for only short periods of time; however, 
under static conditions such as those encountered in fish 
rearing ponds, reapplication of the chemical within short 
time intervals may cause accumulation of the chemical to 
toxic levels. 
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Table 6, Effects of pH on Toxicity of Roundup, Glyphosate, and 
the Surfactant to Rainbow Trout and Bluegills 

LC50 (mg/L) and 95% Confidence ~imits 

Chemicals 
Organism, and pH 24 hr 96 hr 

Roundup 

Rainbow trout 

6.5 14 (12-17) 7.6 (6.4-9.1) 
7 .5 2.4(2.0-2.9) 1.6 (1 -2-2.2) 
8.5 2.4(2.0-2.9) 1.4 (1.2-1.7) 
9 .5 2.4(2.0-2.9) 1.4 (1.2-1.7) 

Bluegills 

6.5 7.6(6.4-9.1) 
7 -5 4.0(3.2-5.0) 
8.5 3.9(3.1-4.9) 
9 -5 2.4(2.0-2.9) 

Glyphosate 

Rainbow Trout 
6.5 240 (200-290) 
9 .5 240 (200-290) 

Bluegills 

Surfactant 

Rainbow trout 

Bluegills 



T a b l e  7 .  T o x i c i t y  o f  F r e s h  and  Aged Roundup S o l u t i o n s  t o  Midge 
L a r v a e ,  Rainbow T r o u t ,  and  B l u e g i l l s  i n  S t a t i c  T e s t s  

LC50 and  EC50 (mg/L) and  95% C o n f i d e n c e  L i m i t s  
Organism and 
Days Aged 

Midge l a r v a e a  

3  

7  

Rainbow t r o u t  

0  1 9  9  .O 
(16-32)  (7.5-11)  

1 14  7.6 
(11-16)  ( 6  -4-9 -1) 

3  _ 14  7.6 
. (11-16)  " (6.4-9.1) 

7 

B l u e g i l l s  

a T o x i c i t i e s  e x p r e s s e d  a s  l . l  h r  EC50. 

1 3 .  S t u d y  A u t h o r 1  s C O ~ C ~ L ~ & C ~ / Q A  Measures  

S t u d y  a u t h o r ' s  c o r : c l u s i o n s  a r e  r e p o r t e d  u n d e r  No. 7 .  
C o n c l u s i o n s .  . -  

The r e p o r t  d i d  r 1 1 ~ t  s p e c i f i c a l l y  a d d r e s s  t h e  QA m e a s u r e s  
o t h e r  t h a n  t h o s e  p r o c e d u r e s  r e p o r t e d  u n d e r  N o .  11. Materials 
and Methods. 



1 4 .  R e v i e w e r ' s  D i s c u s s i o n  a n d  I n t e r p r e t a t i o n  o f  t h e  S t u d y :  

A. T e s t  P r o c e d u r e s :  

The f o l l o w i n g  i t e m s  w e r e  n o t  r e p o r t e d  o r  d i d  n o t  m e e t  
g u i d e l i n e  r e q u i r e m e n t s .  

1. F o u r t h  r a t h e r  t h a n  f i r s t  i n s t a r  m i d g e s  w e r e  u s e d  
i n  t h e  t e c h n i c a l  g l y p h o s a t e  t e s t .  

2 .  The  a c c l i m a t i o n  p e r i o d  w a s  n o t  r e p o r t e d  f o r  a n y  
of  t h e  t e s t e d  s p e c i e s .  

3 .  O n l y  f o u r  s p e c i e s  w e r e  t e s t e d  i n  t e c h n i c a l  
g l y p h o s a t e  ( s e e  t a b l e  2 ) .  

4.  Raw d a t a  a r e  a v a i l a b l e  o n l y  f o r  1 g  r a i n b o w  t r o u t  
t e s t e d  i n  Roundup  - 4 1  p e r c e n t  g l y p h o s a t e .  

5 .  M a t u r e  r a t h e r  t h a n  f i r s t  i n s t a r  s c u d s  w e r e  t e s t e d .  

6 .  L i f e  s t a g e s  t e s t i n g  i s  n o t  r e q u i r e d .  

7 .  T e s t i n g  a g e d  f o r m u l a t e d  p r o d u c t  i s  n o t  r e q u i r e d .  

8. 9 6 - h o u r  t e s t i n g  a t  d i f f e r e n t  pH v a l u e s  a n d  t e m p e r a t u r e  

B .  S t a t i s t i c a l  A n a l y s i s :  

The  a r t i c l e  s t a t e d  L i t c h f i e l d  a n d  W i l c o x o n  m e t h o d  
of  c a l c u l a t i n g  t h e  LC50  was u s e d .  T h i s  i s  a n  a c c e p t a b l e  
m e t h o d .  The  o n e  s e t  o f  r aw  d a t a  ( 1  g  r a i n b o w  t r o u t -  
R o u n d u p )  was  v e r i f i e d  by  t h e  E E B  c o m p u t e r i z e d  b i n o m i n a l  
m e t h o d  a n d  f o u n d  t h e  r e p o r t e d  L C 5 0  s u f f i c i e n t  ( s e e  
a t t a c h e d ) .  

On ly  t h o s e  s p e c i e s  l i s t e d  i n  t a b l e  2 u n d e r  g l y p h o s a t e  
w e r e  t e s t e d  w i t h  t e c h n i c a l  g l y p h o s a t e .  The  m i d g e  l a r v a e  
a r e  f o u r t h  i n s t a r  r a t h e r  t h a n  f i r s t  i n s t a r .  T h e r e f o r e ,  
o n l y  t h e  r a i n b o w  t r o u t ,  f a t h e a d  minnows ,  c h a n n e l  c a t f i s h ,  
a n d  b l u e g i l l  m e e t  t h e  minimum t e s t i n g  r e q u i r e m e n t s  o f  t h e  
g u i d e l i n e s .  



Therefore, of the remaining acute studies with the 
fourth instar midges, mature scuds, eyed eggs, sac fry, and 
swim-up fry for rainbow trout and catfish; 1- and 3-day age 
formulated product testing; and pH change testing will not 
be required. 

The following tests meet the minimum requirements for 
acute aquatic testing on the technical grade material: C Y G / ~ $  

Organism 

Rainbow trout 

Fathead minnow 

Channel catfish 

Bluegill 

In addition, the following tests may be used to 
meet a portion of the requirements formulated product 
testing: . 

Chemical and 
Organisms 48 hours 96 hours 

~ o u n d u ~  (4 / 1.1 
Daphnia magna 3 c// (2 -6-3 -4) 

1 Fathead minnows /---- - -7 2.3 
6 (1.9-2.8) / Channel catfish J 13 

\ -16) 
L 
I /  Bluegills 5 .O 

(3.8-6.6) 
$1 Rainbow :-out 8.3 

(7.0-9.9) 
?a  Rainbow tr 3ut 7 .5 

"\ "1 

'-' i 
(6.3-9.0) 

F , Rainbow t>.out 
I ,  

1.6 
(1.2-2.2) 

Rainbob tcout ( .5 g) J 1 -- . - - - --3 1.3 
4 (1 .1-1.6) 
/ Rainbow trout 9 
! (7.5-11) 
! Bluegill 4 
j (2.9-5.5) 
1 
Lr, 

Bluegill ,; 2.4 
(2.0-2.9) 



These s tud ies  on t h e  sur fac tan t  a r e  adequate. 

Chemical and 
Organisms 48 hours 96 hours 

MONO818 Surfactant  

Rainbow t r o u t  

Rainbow t r o u t  

Rainbow t r o u t  

Fathead minnow 

Channel c a t f i sh  

Blueg ill 

Blueg ill 

Blueg ill 

Blueg ill 

D. Adequacy of Study: 

1. Class i f icat ion:  Four tests on the technical  material 
meet t h e  minimum guideline 
requirements f o r  t es t ing  on f i s h  both 
cold  water(1)and warm water(3)(core) .  
Eleven tests m e e t  the requirement 
f o r  formulated product when a highly 
toxic  surf  ac tan t  has been used (core ) 
for  i nve r t eb ra t e s ( l ) ,  cold water(5) ,  
a d  warm water(6)species.  Eight f i s h  
s tud ies  fo r  both cold  water (3)  and 
warm water(5) species t es t ing  of a 
highly tox ic  sur fac tan t  are su f f i c i en t  
f o r  hazard assessment (supplemental ) . 
(See pages 13 - 14 f o r  l i s t i n g s  of 
spec i f i c  test organisms and LC50 value. ) 

2. Rationale: The t e s t i n g  i n  t he  following s i t u a t i o n s  does 
not  m e e t  any present requirement: 

a. Fish l ife-stage,  such as eyed eggs, 
sac  f ry ,  and swim-up f r y  

b. Aged formulated product t e s t i n g  
c. Testing d i f f e r en t  pH and temperature 

T e s t s  on these  l i f e  s tages  do no t  met 
guidel ine  requirements. 

a. Fourth i n s t a r  midges 
b. Mature scuds 



These studies are sufficient for hazard 
assessment but no requirement has been 
established (supplemental), 

3. Repairability: N/A 

15. Completion of One-Liner for Study: 

One-liner form completed. 

16, CBI Appendix : 

N/A 
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LW r-6 P G C C S ~  
MCLANE ROUNDUP *************** 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONC . NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB . ( PERCENT) 
11 .2 10 10 100 ,0976563 
6.4 10 0 0 -0976563 

THE BINOMIAL TEST SHOWS THAT 6.4 AND 11.2 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 8.46641 

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE 
PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE 
NOR THE PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS. 
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